Regulation of the phosphoinositide cycle by Na+/H+ exchange and intracellular pH in human platelets.
We have found that thrombin-induced activation of protein kinase C (PKC) in platelets, measured by phosphorylation of the 47 kDa protein, is synergistically enhanced by the amiloride analogue ethylisopropylamiloride (EIA), a specific inhibitor of Na+/H+ exchange. This EIA effect was further synergistically enhanced by lowering intracellular pH (pHi) with either nigericin or sodium propionate, and reversed by raising pHi with monensin or ammonium chloride. The synergistic enhancement of thrombin-activated PKC by EIA plus nigericin was not observed when PKC was directly activated by phorbol esters. EIA and EIA plus nigericin caused a 3- to 6-fold increase in thrombin-induced diacylglycerol (DAG), but not phosphatidic acid (PA), production. EIA and nigericin also caused a marked increase in thrombin-induced breakdown and inhibition of resynthesis of phosphatidylinositol 4,5-bisphosphate (PIP2). In summary, we have presented evidence that inhibition of Na+/H+ exchange causes primarily a H(+)-mediated interruption of the phosphoinositide cycle in activated platelets, including the accumulation of DAG associated with the enhancement of PKC activation, the inhibition of conversion of DAG to PA, and increased PIP2 breakdown. These data suggest a model in which Na+/H+ and pHi play an important regulatory role in permitting the phosphoinositide cycle to proceed in thrombin-activated platelets.